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The numbers representing the specific volumes of the trichlorides of phosphorus, arsenic, and antimony exhibit a gradational order similar to that shown by the volumes of the tetrachlorides of silicon, titanium, and tin, and also by the specific volumes of phosphoryl and vanadyl trichlo rides :- although the differences are much less than in the cases of the two latter groups. I intend to return to the question in subsequent communica tions.
The molecular weight of bromine is, as is well known, nearly equal tc the arithmetic mean of the molecular weights of chlorine and iodine hence the molecular weights of bromine and of iodine jmonochloride (I Cl are nearly identical. These substances closely resemble each other ii physical properties. Both are dark-red liquids about three times heavie: than water. Bromine boils at about 59°-5, and solidifies at -240,5 iodine monochloride melts at +24°*5, and boils at 101°: the intern between the boiling-and melting-points of the two compounds is approxi mately equal.
I t appeared to me of interest to determine (1) if the specific volume of these liquids exhibit a relation similar to that which is shown by thei molecular weights, and (2) if the relation in their specific volumes i preserved in analogous combinations of the two bodies. I have accord ingly determined the specific gravities, boiling-points, and rates of ex pansion of bromine and iodine monochloride, and of the compound which these substances form by their union with ethene, C2H4. Th observations will also serve to determine if bromine and iodine mono chloride preserve, when in combination, the volumes which they posses in the free state.
I. Bromine. About a kilogramme of the purest commercial bromine, dehydrate by agitation with pure and strong sulphuric acid, was carefully distillec and the fraction boiling at about 60°, which amounted to about tw i urds of the whole, was collected separately. A portion of the distillate as treated with milk of lime and ammonia, and the resulting calcium romide was tested for iodine in the usual manner, but not a trace was etected. The remainder of the bromine was digested with powdered otassium bromide for several months, again distilled and agitated with hosphoric pentoxide to remove the last traces of moisture. The puried bromine boiled constantly between 59°*6 and 59°*7. 0, * '= 0.
Jarometer (corrected and reduced) 765*2 millims. Seduced and cor seted boiling-point 59°*45. In degrees of air-thermometer 59°*27. A determination of the specific gravity of the bromine gave 3*15787 at p*17, compared with water at the same temperature. Its specific gravity fc 0°, compared with water at 4°, is 3*18828. Other observers have found for the specific gravity and boiling-point £ bromine:-Boiling-point. Specific gravity. Pierre was undoubtedly one of the first to obtain bromine in a state approaching to purity; but it seems probable, in spite of the care which was evidently taken in its preparation, that the sample employed by him in his determination of its rate of expansion was not perfectly free from water. This is indicated by the order of the divergence between the results of our various observations; and the supposition would seem to be confirmed by the high solidifying-point, viz. -7C*5 to -8°, which he observed. Baumhauer has shown that the true freezing-point of bromine is at -24°-5t. Pierre sought to dry his bromine by digestion with calcium chloride.
According to Stas, calcium bromide (which, as a desiccating agent is not inferior to the chloride) is incapable of removing the last traces of water from bromine J.
The specific volume of bromine, calculated from Pierre's numbers, is ; 159-90 2-96881 53-859.
II. Iodine Monochloride.
Prepared by heating an intimate mixture of iodine and potassium chlorate, and distilling the product from powdered potassium chlorate,
The product was repeatedly distilled in order to break up the last traces of the yellow iodine trichloride which is always formed in slight quantity in the preparation. The liquid ultimately boiled constantly between 99°-7 and 100°-7; w =40°, t'=75°. Corrected and reduced barometer 744-3 millims. Corrected and reduced boiling-point 101o,3.
In order to establish its purity the iodine monochloride was a n a ly z e d by breaking bulbs containing weighed portions of the liquid under dilute fulphurous acid solution, precipitating the hydrochloric and hydriodic acids M silver nitrate, and digesting the mixed salts with strong nitric acid. The specific gravity at 101*3 is 2*88196; hence the specific volume of iodine monochloride 162*31 2*88196 56*319.
In the paper already referred to, Mr. Hannay has given the results of a number of observations on the specific gravity of this compound at various temperatures. I am unable to compare his numbers with my own, as the temperatures to which his specific gravities are referred are not given; but the conclusion which Mr. Hannay draws from his observations, " that iodine monochloride expands equally for equal in crements of temperature, even near its boiling-point," is obviously erroneous.
ITT. Ethene D i b r o m i d C2 H 4 Br2. This compound was prepared from well-washed ethene and bromine by means of the arrangement described by Hofmann. The product, after having been dried by phosphorus pentoxide, boiled completely be tween 130°*1 and 130°*8, the greater portion coming over between 130°*6 and 130°*7; n -55°, £' = 110°. Barometer corr 766*6 millims. Corrected and reduced boiling-point 131°*36. In nin th erxnometer degrees 131°*45.
The statements on record respecting the solidifying-point of this compound are extremely discordant; they vary from -12° or -15° t° + 13°T. By careful trial I found that ethene dibromide solidifies at + 9°*2, which is almost identical with the number given by Begnault, viz. 9°*53.
The specific gravity of ethene dibromide is 2*19011 at 10°*89, com ped with water at 4°. On the supposition that-the liquid contracts
•piularly below its ordinary solidifying-point, its specific gravity at 0° is £1324, compared with water at 4°. Other observers have found for tl boiling-and freezing-points and specific gravity of this com p ou n d - The specific volume of ethene dibromide, calculated from the numbers given by Pierre, on the assumption that the specific gravity of the liquid at 20°*79, viz. 2*16292, as given by him, is compared with water at 4° (the temperature of comparison is not stated, but it is probably that which is assumed), is 97*7.
IV. Ethene Chbriodide, C JaH 4ICl.
This remarkable compound was first prepared by Maxwell Simpson. To obtain it, finely powdered iodine is suspended in about three times its weight of water, and chlorine is passed into the liquid (which should be kept cool and constantly agitated) until the iodine has nearly disap peared ; the liquid is decanted after standing, and a stream of ethene, washed by passing through soda solution, is led into it until both the liquid and the oil which gradually separates out are decolorized. The compound, after washing and drying, is found to boil nearly constantly. "When first prepared it is colourless; but on exposure to light it gradually becomes red from'the separation of a trace of iodine t .
In order, if possible, to avoid the use of water in the preparation IF this compound, I attempted to obtain it by the direct addition of pure * Loc. cit. •dine monochloride to ethene, matters being so arranged that a large Ecess of the hydrocarbon was present during the reaction. The result as altogether different from what I anticipated. W hen the two substances re brought together, nearly the whole of the iodine is set free, and >utch liquid is formed, only a very small quantity of the chloriodide eing produced: T varied the conditions of the experiment in several rays, but with invariably the same result. I have since found that feuther has made the same observation *. I t is remarkable that the resence of water should so completely modify the reaction. I t must be emembered, however, that in an aqueous solution of iodine chloride here is always more or less free hydrochloric acid and iodic acid, a porion of the iodine chloride being decomposed in accordance with the quation 51 Cl + 3 H 20 = 5H C 1 + H I 0 3 + 2I 2, he extent of the decomposition being probably dependent on the ratio if the products of decomposition to the compound still undecomposed. This supposition is rendered probable by the observations of Hannay, hat, on filtering the solution from the iodine, a further precipitation gradually occurs; and that on mixing an aqueous solution of iodine hloride with carbon bisulphide, which dissolves the iodine as it separates out, the whole of the compound is gradually decomposed, nothing but iodic and hydrochloric acids being left in the water.
Dr. Maxwell Simpson kindly sent me a sample of ethene chloriodide prepared by the process above described, with the direction that in order to render it quite pure it was merely necessary to wash it with dilute potash and dry it.
A fter being dried over phosphorus pentoxide it boiled almost completely between 139°*1 and 140°*1. Barometer 759*3 m illim s.; w = 5 0°, <' = 110°; corrected and reduced boiling-point 140°*1.
Two observations of specific gravity gave, (1) 2*13363 at 15°*28 and (2) 2*13329 at 15°*43, compared with water at 4°. Seduced to 0°, the specific gravity becomes (1) 2*16440 and (2) 2*16437. Mean 2*16439, compared with water at 4°.
Ethene chloriodide solidifies to a white crystalline mass in a mixture of snow and hydrochloric aeid.
Other observers have found :- iodide between 0° and its boiling-point. The following Since bromine and iodine chloride appear to have the same volume in union with ethene that they have when uncombined, it is not unreason able to suppose that the same may be true of ethene itself, viz. that at its boiling-point it would possess the same volume which it has in the bromide and chloriodide at their respective boiling-points. On this as sumption the specific gravity of liquid ethene would be- In July 1800 Nicholson and Carlisle first effected the decomposition of water by the pile of Volta; and they were not a little surprised when the constituent gases of the water appeared separately at some con siderable distance from each other*, but they offered no opinion as to the cause of so singular a phenomenon. A little later Cruickshank also decomposed water by the pile, and, for the first time, many metallic salts f. He also, like Nicholson and Carlisle, was much struck by the appearance of the compounds round poles separated some distance, and attempted to explain the phenomenon by supposing that the principle of galvanism could exist in an oxygenated and deoxygenated conditionthat in entering water at the negative end, it combined with oxygen, liberating hydrogen, and that on arriving at the positive end the oxygen either escaped or combined with the wire J.
This hypothesis, which involves the idea of an imponderable capable of combining with ponderables, underwent various modifications by Eourcroy and Vauquelin and Thenard, and by Dr. Bostock and others.
But the next step of importance to the theory of electrolysis was the idea of the passage into or through the liquid of one or both constituents of the electrolyte, which was first roughly foreshadowed by an anonymous correspondent of Nicholson's Journal (vol. iv. p. 472) , and which was thus more explicitly expressed in 1807 by Sir H. DavyThe oxygen of a portion of water is attracted by the positive surface at the same time that the other constituent part, the hydrogen, is repelled by it, and the opposite process takes place at the negative surface; and in the Calculated from f! H Dr 0-641 0-624
